Long-term real-world results of ibrutinib therapy in patients with relapsed or refractory chronic lymphocytic leukemia: 30-month follow up of the Swedish compassionate use cohort
Ibrutinib is standard of care treatment for patients with chemoimmunotherapy-refractory chronic lymphocytic leukemia (CLL). We have previously reported the early (median follow up 10 months) real-world results on ibrutinib in strictly consecutive Swedish CLL patients treated in a compassionate use program (CUP). 1 We report here the 30-month follow up on progression-free survival (PFS), overall survival (OS), and safety.
The CUP was open for inclusion between May 15, 2014 and May 31, 2015. The program offered free drug access for patients with CLL until ibrutinib was generally available on the market. All patients included in the CUP were identified and this retrospective study was conducted at 27 Swedish hospitals. Data were extracted from each patient's medical file and entered into case record forms (CRF) by the treating physician. Monitoring of data from individual patient files was performed by the academic study team and cross-checked with the CRFs. The procedure was approved by the regional ethics committee (www.epn.se) and conducted in accordance with the Declaration of Helsinki.
Eligibility criteria for the CUP have been described earlier. 1 In brief, patients had a confirmed diagnosis of CLL or small lymphocytic lymphoma (SLL) according to International Workshop on Chronic Lymphocytic Leukemia (IWCLL) criteria, 2 had high-risk disease that did not respond to chemoimmunotherapy or that progressed within 24 months or had del(17p) or TP53 mutation. Inclusion criteria also included: Performance Status (PS) ≤2, neutrophil count ≥0.5x10 9 /L, and platelet count ≥30x10 9 /L. Patients received 420 mg oral ibrutinib once daily until progression or occurrence of unacceptable side effects. Individual dose modifications were at the discretion of the treating physician. End points were overall response rate (ORR), PFS, OS, and safety, as previously defined. 1 The impact of dose reductions and treatment breaks on PFS and OS was analyzed. In addition, we studied the impact of inclusion/exclusion criteria (obtained from the RESONATE trial 3 ) on the outcome of patients treated in the Swedish CUP.
Cumulative Index Rating Scale (CIRS) was used to define comorbidities at baseline. 4 Treatment toxicity was evaluated using National Cancer Institute Common Terminology Criteria for Adverse Events v.3.0, except for anemia, thrombocytopenia and neutropenia, which were graded in accordance with the IWCLL grading scale. 2 Adverse events (AE) grade 3 or higher were recorded. PFS and OS were estimated by the Kaplan-Meier method. OS was defined as time from start of ibrutinib treatment to death or latest follow up. PFS was defined as time from start of treatment to progression, start of new anti-cancer treatment, or death from any cause. Four patients proceeded to allogeneic stem cell transplantation (allo-SCT) and two patients had donor lymphocyte infusion (DLI) after having responded to ibrutinib; these six patients were censored from the PFS analysis at the time of allo-SCT or DLI. Univariate and multivariate analyses on time to failure were estimated using the Cox proportional regression hazards model. Statistical analyses were performed using Stata 14.2 (Stata Statistical Software; StataCorp LP, College Station, TX, USA). Ninety-five patients were included in the study. Median age was 69 years, 63% had del(17p)/TP53 mutation, 27% had PS grade 2-3, and the median number of prior therapies was 3. The ORR was 84%; complete remission (CR) rate was not evaluable since a bone marrow examination was carried out in only a few of the responding patients. Median ibrutinib treatment duration was 27 months (range 0.6-38) and 51% remained on ibrutinib therapy at follow up. At a median follow-up time of 30 months (range 1-38), the PFS rate was 52% and the OS rate was 63% ( Figure  1A and B). Next, we analyzed the impact of the inclusion/exclusion criteria obtained from the pivotal RES-ONATE study: 44% of CUP patients had at least one exclusion criteria, the most common being PS (n=22), previous malignancy (n=11), neutropenia (n=7), and thrombocytopenia (n=3), confirming our cohort to be representative of real-world situations. OS was significantly (P<0.05) shorter for CUP patients not matching the RESONATE inclusion criteria. However, there was no significant difference in PFS ( Figure 1C and D); this may be explained mainly by the age and worse performance status in our patients versus those in the RESONATE study. In contrast to our early (10-month) report, 1 the negative survival impact of del(17p)/TP53 mutation was no longer significant, but patients with del(17p)/TP53 mutation and ≥3 previous therapies (n=25) had a shorter OS compared to patients with 0-2 previous therapies (median 20.7 months vs. not reached; P<0.01). In multivariate analyses, OS was significantly associated with baseline comorbidities (CIRS), and PFS was associated with CIRS and number of prior therapies.
Fifty-one percent of patients had a grade 3-4 infection ( Expressed as percentage of patients. 2 In case of platelet count <20x10 9 /L before therapy the patient was not evaluable for toxicity, according to the International Workshop on Chronic Lymphocytic Leukemia (IWCLL) criteria. 3 In case of absolute neutrophil count <1x10 9 /L before therapy the patient was not evaluable for toxicity, according to IWCLL criteria. 4 Patients with absolute lymphocyte count 899 and 917x10 9 /L, respectively. Resolved following leukapheresis. 5 Total of 15 patients, including: acute myocardial infarction n=1, atrial fibrillation n=1, cutaneous ulcers n=1, choking n=1, diarrhea n=1, hemorrhage n=1, pleural fluid n=1, psychiatric disorder n=1, portal thrombosis n=1, pulmonary embolism n=1, renal failure n=1, renal carcinoma n=1, subileus n=1, trauma n=1, unilateral blindness due to macula degeneration n=1. AE: adverse event.
patients (13%) after a median time of 14 months (range 4-36); a clear-cut plateau of RT incidence has not yet been observed. The incidence is slightly higher than in most other clinical trial reports and is probably due to the fact that our patients had more advanced disease than patients recruited into the clinical trials. In addition, we up-dated the cumulative incidence of atrial fibrillation (all grades). Fifteen percent of our patients developed atrial fibrillation during ibrutinib therapy. This is in comparison with the cumulative incidence of atrial fibrillation of 8% at 10 months follow up, 1 implying that the risk of atrial fibrillation is substantial during long-term treatment. Thirty-seven percent of the patients had died due to: RT (n=12), infection (n=7), CLL progression (n=6), second haematologica 2019; 104:e209 , miscellaneous toxicity (n=4), and sudden death (n=1). Ibrutinib was permanently stopped in 47 patients (49%). The reasons for treatment discontinuation were: toxicity (n=19), RT (n=11), CLL progression (n=6), allo-SCT (n=4), second malignancy (n=3), need of dual antiplatelet therapy (n=3), and sudden death (n=1). Toxicities leading to treatment discontinuation were: infection (n=8), generalized exanthema or blisters (n=3), bleeding (n=1), anxiety (n=1), elevated liver enzymes (n=1), thrombocytopenia (n=1), neutropenia (n=1), diarrhea (n=1), subdural hematoma (n=1), and myelodysplastic syndrome (n=1). Six patients were switched to treatment with idelalisib, due to the need for dual antiplatelet therapy (n=3), CLL progression (n=2), and skin toxicity (n=1). At the time of this follow up, no patient had yet received venetoclax. The discontinuation rate of 49% at 30 months follow up in our study contrasts somewhat to the 42% discontinuation rate already seen at a 17-month follow up in the recently reported real-world report by Mato et al. 5 Twenty-five patients had dose reduction and/or treatment breaks with a cumulative length of more than 4 months. Thirteen patients had dose reductions to 280 mg, 10 patients to 140 mg, and 2 patients had treatment withheld for more than 4 months. Next, the impact of dose reductions on PFS and OS was analyzed. Patients with a treatment break >4 months (n=2) or treatment length <8 months (n=15) were excluded. Dose reductions did not have any significant impact on PFS or OS ( Figure 1E and F) confirming the findings by Mato et al. 6 Similarly, no impact of dose reduction on PFS/OS was observed if all patients were included, i.e. also those with treatment break >4 months and/or treatment length <8 months. Nineteen patients had treatment breaks >14 days (median 22 days). In contrast to others, 7 we found no significant impact of such treatment breaks on PFS or OS ( Figure 1G and H) . Four of 6 patients who progressed while on ibrutinib were tested for Bruton's tyrosine kinase (BTK) mutation at disease progression; all carried a C481S mutation in >50% of the cells (Sanger sequencing). Cryopreserved CLL cells from two of these patients were tested for BTK mutation at baseline and both were negative. To our knowledge, this is the first report on long-term follow up of ibrutinib therapy in a real-world setting in consecutive, well-defined patients with advanced phase CLL. Nearly half of the patients had stopped ibrutinib treatment at 30 months, which, as expected, is higher than what was reported at the same time point in the 3year follow up of the first clinical trial of ibrutinib. 8 Early treatment discontinuation due to toxicity in this study was less common than in the recently reported realworld analysis by Mato et al. 5 The reason for this difference is not clear. Dose reductions were common in the Swedish cohort but did not impact on the long-term benefit of ibrutinib. We conclude that ibrutinib is an effective and well-tolerated treatment for long-term use in a wider patient population. Nevertheless, disease progression or non-tolerability represent continuous events, and the need for new effective treatment regimens in CLL is still essential. In the new era of high-cost medications, carefully conducted real-world studies add important information to that provided by clinical trials.
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